The role of the ubiquitin-proteasome pathway in the formation of mallory bodies.
The dynamics of Mallory body (MB) formation are difficult to follow in vivo. Because of the lack of an in vitro mouse hepatocyte culture model, a cellular extract approach was developed. In this model an immunoprecipitate was obtained using an antibody to cytokeratin-8 (CK-8). The isolate contained a large number of compounds: CK-8, ubiquitin, a frameshift mutation of ubiquitin (UBB(+1)), proteasomal subunits beta5 (a catalytic subunit of the 20S proteasome) and Tbp7 (an ATPase subunit of the 26S proteasome), transglutaminase, tubulin, heat shock proteins 90 and 70, and MBs. In Western blots, CK-8 immunoprecipitates showed colocalization of these components in a complex of proteins colocalized in a high-molecular-weight smear. When the CK-8 immunoprecipitate was incubated with the isolate of proteasomes and an energy generating source (ATP), the components of the ubiquitinated protein smear increased. These observations taken together with the in vivo observation that these proteins colocalized at the edge of the MB shown in the present study suggest that these proteins form aggregates through covalent binding of CK-8, ubiquitin, and the proteasomes. Covalent aggregation is suggested by the fact that the protein complex found in the high-molecular-weight smear that forms in vitro fails to dissociate in SDS. This protein complex is present in the CK-8 immunoprecipitates of livers forming MBs but not in control livers. In conclusion, the results support the concept that Mallory bodies are aggresomes which form as the result of the failure of the ubiquitin-proteasome complex to adequately eliminate cytokeratins destined for proteolysis.